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I NTRO D U C TIO N
Falls among community-dwelling individuals with stroke have been widely reported in the literature, with the incidence of falls found to be 37%-55%. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) It has also been reported that over a period of four to six months, community-dwelling individuals with stroke were two times more likely to fall than the average elderly population. (4, 12) Individuals with stroke have a higher risk of falls because of persisting neurological impairments such as motor, (3, 13) sensory (7) and vision (11) deficits resulting from their strokes. These deficits can affect their balance and mobility, and hence increase fall risk. (11) In addition, other psychological factors, such as depressive symptoms, have also been found to be associated with an increased fall risk in community-dwelling individuals with stroke. (12) Lamb et al found that over a period of 12 months, stroke individuals who had only residual non-motor symptoms, or a combination of non-motor and motor symptoms, had a higher fall risk of 53.3% and 62.2%, respectively, compared to the fall risk of 39.8% in normal elderly.
The consequences of falls can have a negative physical and psychosocial impact on individuals with stroke.
Physical injuries in individuals with stroke after falls include fractures (3, 6, 8) and soft tissue injuries. (8, 14) The incidence of injuries in individuals with stroke after falling has been found to be 15%-50%. (3, 7, 8, 13) Hip fractures are the most common fractures reported; a 2.1% rate of hip fractures has been reported to occur in individuals with stroke after a fall. (3) There is also a two-to four-fold increase in the risk of hip fractures in individuals with stroke than in those without. (15) (16) (17) Examples of the negative psychosocial impact of falls on individuals with stroke include fear of falling, reduced mobility, greater disability, depression, increased stress experienced by the carer, and social deprivation. (12, 14, 18) Mackintosh et al reported in a 2005 study that 44% of stroke individuals who fell restricted their activities due to a fear of falling. (8) Belgen et al in 2006 also reported that individuals with stroke who fell were 5.6 times more likely to be afraid of falling. (2) This fear of falling leads to reduced falls-related self-efficacy, which in turn leads to deconditioning and a reduction in physical activity, resulting in a loss of functional independence. (2) Additionally, community-dwelling individuals with stroke who have fallen have also been found to be less socially active and more depressed. (14) Depression and reduction in social activity can result in further deconditioning
Factors affecting falls in community-dwelling individuals with stroke in Singapore after hospital discharge and reduction in physical activity, hence further increasing the risk of falls in these individuals. (17) In view of the prevalence of high fall risk and its negative impacts, information on the factors affecting falls in community dwelling individuals with stroke is important. With this information, identification of high-fall risk individuals with stroke, and implementation of timely and effective falls management strategies can be performed to prevent and minimise the occurrence of falls in such individuals.
According to the literature, factors such as poorer balance, (2, 8, 9, 14) reduction in walking speed, (8) reduced level of activity, (8) increased medications intake, (2, 8) greater mobility deficits, (13) reduced arm function, (13) reduction in ability to perform activities of daily living (ADL), (13, 14) incidence of fall during hospitalisation, (9, 14) higher levels of anxiety, (2) and depression (2, 12) are associated with increased falls in community-dwelling individuals with stroke. However, there is to date a dearth of information on the prevalence of falls and the factors associated with falls in community-dwelling individuals with stroke in Singapore. This study thus sought to fill this gap in information by evaluating the rate of falls and the factors associated with it in a cohort of individuals with stroke who were successfully discharged back to the community after inpatient rehabilitation. The identification of high-fall risk individuals and the implementation of timely fall management strategies can be carried out during discharge planning and after discharge.
M e Th O Ds
Consecutive individuals with stroke, discharged from Tan Based on the participants' histories of falls, fall locations were categorised into these six groups: toilet, bedroom, living room, kitchen, within the home (i.e. anywhere else within the home), and outdoors. Activities during falls were categorised into four main types of activities: walking, transfer, toileting/showering, and others. Based on the fall histories, the reasons for falls were categorised into eight groups: loss of balance (i.e. participants stated that they had lost balance and fell), impulsivity (i.e. participants/carers reported that they/the participants acted against advice and fell), Each item was scored on a three-point ordinal scale ranging 0-2 (where 0 = unable to perform, 1 = able to perform partially, and 2 = able to perform fully). The highest possible ULFM score is 66. (20) LLFM assessment was used to measure the lower limb motor recovery from hemiplegic stroke, and contained 17 items measuring movement, coordination and reflex action of the hip, knee and ankle. Each item was scored on a three-point ordinal scale (where 0 = unable to perform, 1 = able to perform partially, and 2 = able to perform fully).
The highest possible LLFM score is 34. (20) FIM, comprising a total of 18 items, was used to assess the physical and cognitive ability of the participants at discharge.
Of these 18 items, 13 pertained to physical assessment, and 5 to cognitive assessment. Items were scored based on the level of assistance an individual required to perform ADL. The scoring scale for each item ranged from 1 (denoting total dependence) to 7 (denoting total independence). (21, 22) The 18 items were categorised into the following domains for data analysis: Self-Care, Bladder and Bowel Management, Transfer, Mobility, Communication, and Social Cognition.
BBS was used to measure the participants' balance abilities with decreasing base of support. BBS comprised a total of 14 items that were graded on a scale ranging from 0 to 4, where 1 indicated an inability to perform the task, and 4 represented the ability to perform the task independently. The highest possible score is 56 points (23) (24) (25) (26) Initial assessment with BBS was performed while the participant was seated, with progression to assessment when the participant was standing, and finally to assessment when the participant was standing on one lower limb. Weight shifting, turning and reaching were also assessed.
Data analysis was performed using STATA version 10.0 for Windows (StataCorp, TX, USA). Descriptive statistics were used to describe the participants' demographics. Univariate logistic regression was performed to determine the factors associated with falls. Factors found to be associated with falls were further analysed using forward stepwise multivariate logistic regression to determine independent factors for falls. The level of significance for all data analysis was set at p < 0.05.
ResUlTs
Although 337 individuals with stroke were admitted to TTSHRC Table I .
The median age of all participants was 61 years. Of the 126 participants, 88 were men and 38 were women; 86 participants suffered from ischaemic stroke, while 40 suffered from haemorrhagic stroke; 60 suffered from left-sided weakness, 63 from right-sided weakness and 3 from bilateral weakness. The median interval between stroke onset and the telephone interview was 13 months.
Fall locations, activity during fall and the reasons for falls are shown in Table II . Results showed that 86% of the falls occurred at home. The most common places of falls at home were the toilet (36%), followed by the bedroom (17%). The most frequent activity during falls was walking (48%), followed by transfer (20%). The most common reason for falls was a loss of balance (56%), followed by impulsivity (15%).
Hospital discharge FIM domains for all participants,
including the faller and non-faller groups, are shown in Cognition domains were found to be associated with falls after discharge. Table IV 
D I sCU s s IO N
The incidence of falls among the community-dwelling individuals with stroke in our study (24%) was comparatively lower than that in other studies, which have reported an incidence of 37%-55%.
(1-11) However, this difference might likely be due to the retrospective nature of our study, and the differences between the case mix of our study and other studies.
The results of our study revealed that most falls occurred at home (86%). This is consistent with the findings of other studies, which reported an occurrence of approximately 80% among community-dwelling individuals with stroke. (2, 6, 8, 13) This high occurrence of falls within the home could be because these individuals spend most of their time at home either due to their limited functional mobility after stroke or because they are more cautious when they are outdoors. (10) Hence, emphasis should be placed on home assessment, home safety education and home environment modification during discharge planning in order to prevent falls from occurring at home. (10) Attention should also be placed on safety in household toilets and bedrooms, since our results have shown that most falls occur at these locations within the house.
Our results also revealed that walking was the most common activity performed by the participants when they fell.
This is in agreement with the findings of other studies. (4, 8, 14, 27) Conversely, it has been found that transfer, instead of walking, was the most common activity performed by individuals with stroke when they fell during their hospitalisation. (28, 29) During inpatient stay, the functional mobility of individuals with stroke is more confined and restrained by the settings and staff of the hospital. However, after discharge, the reduction in supervision and fewer restrictions in the home environments may cause them to push the limits of their functional mobility.
Poor balance has been consistently reported in many studies as one of the main factors leading to falls in community- dwelling individuals with stroke. hence, they might attempt mobility beyond their abilities and against advice, thus resulting in falls. (28, 31, 32) Notably, the results of the present study show that falls during hospitalisation, fear of falling and depression (which have been shown in previous studies to influence falls in community-dwelling individuals with stroke), (2, 9, 12, 14) have no influence on the incidence of falls in our study. However, as only simple questions regarding whether the participants were afraid of falling and whether they were depressed were asked during the telephone interviews in our study, which was conducted one year post discharge, the psychological conditions of the participants might not be sufficiently assessed.
To further determine the effects of the fear of falling and depression on community-dwelling stroke individuals, the use of valid and reliable assessment tools might be required.
Multivariate logistic regression analysis revealed that only the FIM Transfer domain is a significant factor for predicting falls in our cohort. A possible explanation could be the fact that transfer, being a functional mobility task, requires many components of task execution (e.g. safety awareness, attention, motor planning, problem-solving, physical strength, static and dynamic balance and coordination) in order for the task to be performed safely and successfully. Therefore, FIM might be a good predictor of falls, as it assesses the ability of individuals with stroke to perform functional daily activities.
FIM might be clinically useful, as it is now routinely used at hospital discharge to determine the current functional level of the patients. Furthermore, it is at the point of discharge that clinicians introduce essential and appropriate services to help patients transit safely and successfully back to the community.
Wagner et al, who examined the use of discharge FIM scores to predict falls in community-dwelling individuals with stroke, found that FIM could not distinguish fallers from nonfallers. (33) However, a closer examination of their data reveals that their participants (both fallers and non-fallers) have been discharged with a relatively high FIM score (95-100). In contrast, the participants in our study were discharged at a lower functional level (median FIM score -total: 88; fallers: 72; non-fallers: 89). This may imply that the use of discharge FIM scores to predict falls is limited to stroke patients with a lower functional score.
In addition, more emphasis may be placed on the discharge which prevents robust data analysis. Hence, a prospective, multicentre study with a larger number of participants is recommended in order to develop a more accurate predictive model. In consideration of the risk factors of falls, it will be of value to investigate in greater detail other non-physical factors such as the fear of falling and depression. It will also be propitious to investigate the types and severity of injuries individuals with stroke sustain after falls in order to assess the magnitude of this problem in Singapore.
In conclusion, our study has shown that poor balance, 
